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Thesymptoms of hypersensitive carotid sinus reflexes, or, carotid
sinus syndrome, as it is sometimes called, consist of spontaneous
attacks of unconsciousness and vertigo. The syncopal attacks may
or may not be associated with convulsions or convulsive movements.
The attacks usually last from a few seconds to several minutes.
Occasionally they may be precipitated by turning the head suddenly,
looking upward, stooping, changing the position of the body quickly,
or by pressure on the carotid sinus. In most instances the pre-
cipitating factors in the spontaneous attacks are not known. A
definite aura is usually present, which consists of weakness, light-
headedness, spots before eyes, and a sensation of distress in the
epigastrium, the patient feeling as though he were going to faint.
During the syncopal attack, the patient may turn pale, perspire,
often profusely, and fall. Very rarely will he bite his tongue or
lose control of his sphincters. The attacks nearly always occur
when the patient is sitting or standing and rarely when he is lying
down. The frequency and severity of the spells vary greatly, as
they may be mild and occur infrequently or may be severe and
occur frequently,--many spells occurring in one day. The light
spells are quite similar to petit mal seizures. This syndrome is
more common in middle-aged and elderly persons, being rare
among young persons, although it may occur. The diagnosis is
made from the history and by inducing an attack by making pressure
over one of the carotid sinuses. It is not necessary and it is not
advisable to make pressure on both carotid sinuses at the same time.
The carotid sinus may be defined as a bulbous dilatation of the
first portion of the internal carotid artery with a rich and compli-
cated nerve supply. It receives nerve branches from the glosso-
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pharyngeal nerve, the vagus, and the cervical sympathetic, and occa-
sionally a few branches from the hypoglossal nerve. It is believed
by some that the major nerve supply is from a branch of the glosso-
pharyngeal nerve, the nerve of Hering (Fig. 1).
The careful dissection of the carotid arteries from their con-
tiguous structures, the removal of the carotid body, and the stripping
of the adventitial sheaths of all fibres and attachments should com-
pletely denervate the carotid sinus. The technic that we have
used has varied with the appearance of the arterial walls. In some
cases periarterial dissection and removal of the adventitial coat have
been done. In others, where the wall of the arteries was thin and
many nerve fibers were interrupted during dissection, the carotid
body has been removed and.no periarterial dissection done. Both
general and infiltrative anesthesia have been used, depending on
the emotional stability of the patient, without any specific indica-
tion or advantage.
The skin incision is made along the anterior border of the
sternocleidomastoid muscle and the carotid sheath opened. The
common carotid is carefully dissected from its bed and a band of
moistened tape is passed around it (Fig. 2). The dissection is car-
ried upward until at least 4 cm. of the internal and external carotids
are lying free. Strips of cottonoid are then slipped under the
arteries and the carotid body is carefully dissected from between
the bifurcation. If periarterial stripping is done, a small syringe
with a fine needle is used to inject physiologic saline solution
beneath the adventitial coat of the arteries. This greatly aids the
stripping of the outer sheath of the vessels. In very hyperactive
carotid sinuses solution of procaine hydrochloride may be injected
about the carotid body if any change is noted in the blood pressure
during dissection.
The first patient selected for operation proved to have a very
large carotid body, connected with which were numerous nerve
fibers. After removing the carotid body and dissecting free the
carotid arteries for 4 cm. above and below the bifurcation the arte-
rial walls seemed so thin that a periarterial stripping was not done.
Report of Cases
CASE 1.-A 56-year-old man had suffered from many attacks of vertigo
and unconsciousness for two years. They had increased in severity and in
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number and many syncopal attacks had occurred during the past two months.
Recently he had lost consciousness even in bed if he changed position suddenly.
Several spells occurred while in a barbers chair. His blood pressure was
106 mm. of mercury systolic and 68 diastolic. Both carotid sinuses were
hypersensitive, the left more so than the right. On January 25, 1937,
denervation of the left carotid sinus and removal of the carotid body were
done. Prior to operation he was having 10 to 15 minor attacks of syncope
daily and had difficulty in walking. Two months following operation there
was remarkable symptomatic relief. He has had no attacks following opera-
tion and can walk as well as ever. His blood pressure after operation was
110/80. One year and ten months later the patient has had remarkable
symptomatic relief and has only a very occasional mild attack.
Encouraged by the first case, in which such remarkable sympto-
matic relief was obtained, it seemed best to try a series.
CASE 2.-This patient was a white man, aged 64 years. He had suffered
from tinnitus in the left ear and severe attacks of vertigo for about 16 months.
The duration of the attacks of vertigo was from three to four minutes, the
attacks being precipitated by changing position. He had had a slight dizziness
most of the time and had been arrested by police because of his staggering,
which was thought to be due to intoxication. His blood pressure was 128/80.
Bilateral hypersensitive carotid sinus reflexes were found, the left being
greater than the right. There was also considerable generalized iLrterio-
sclerosis. The left carotid sinus was denervated on March 6, 1937. For
several weeks following operation the patient obtained complete relief from
his vertigo and could walk perfectly well; the results of treatment were con-
sidered excellent. However, one year and seven months later, in response
to a follow-up letter the patient stated that his condition was the same as it
had been prior to operation. He continued to have attacks of vertigo and
they were just as severe as they had been pre-operatively. For that reason
we assumed that the improvement in his condition had been temporary and
transient, and we have classified this result as very poor.
CASE 3.-A man, 61 years of age, had suffered many severe and mild
attacks of vertigo for the past 13 years. The severe dizzy spells occurred
about once a week. The light attacks were of a few seconds' duration, and
there was no actual loss of consciousness. The blood pressure was found to
be 135/85. Bilateral hypersensitive carotid sinuses were found, the right
being more sensitive than the left. The right carotid sinus was denervated
and the carotid body was removed on March 17, 1938. A calcareous
adenoma of the thyroid was also removed. Immediately following operation
the patient was unable to move the right arm and hand, probably owing to a
cerebral thrombosis. Four months later he returned for a recheck. Both
carotid sinuses still were quite sensitive, but the vertigo was much improved.
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Six months after operation he was still slightly dizzy when walking, but not
as violently so as before operation. There was a slight residual paralysis and
the surgical results may be considered as fairly good, barring the cerebral
thrombosis.
CASE 4.-A white man, 62 years of age, had suffered attacks of dizziness
and unconsciousness for a period of about seven years, when he had had only
a few syncopal attacks but many attacks of vertigo, during which he fell
several times. His syncopal attacks were preceded by vertigo. The duration
of his attacks was from a few seconds to a few minutes, and many of them
were precipitated by turning the head to the left. Bilateral hypersensitive
carotid sinus reflexes were found and the blood pressure readings were
190/106. A denervation of the right carotid sinus with removal of the
carotid body was done on April 10, 1937. Ten days after the operation the
patient was entirely free from his previous symptoms. He could walk with-
out any trace of vertigo. There was no postoperative information as to the
uItimate results.
Carotid sinus syndrome may be associated with other dinical
conditions, and when this occurs the diagnosis becomes quite diffi-
cult. This was true in the following case, and the patient was not
relieved until a combination of carotid denervation and section of
the eighth cranial nerve for Meniere's disease was done.
CASE 5.-A man, aged 46 years, came to The Mayo Clinic with the
complaint of vertigo and syncopal attacks for 15 months. The attacks of
vertigo, which preceded the syncopal attacks, came on daily and lasted from
one to several minutes. There were a marked anxiety neurosis, a blood pres-
sure of 120/80, and bilateral hypersensitive carotid sinus reflexes, the right
greater than the left. The right carotid sinus was denervated on April 13,
1937, and the patient was fairly free from symptoms for two weeks following
operation. Then the attacks recurred with about the same frequency and
severity. The patient returned in November, 1937, and a diagnosis of
Meniere's disease was made. On December 2, 1937, the upper portion of
the left eighth cranial nerve was divided. An answer to a follow-up letter
on October 17, 1938, revealed that the patient had had no actual attacks of
vertigo or syncopal spells, but was somewhat unsteady on his feet at times.
However, he was back at work. These results have been classified as fairly
good.
CASE 6.-A 47-year-old man had had syncopal and vertiginous attacks
for three to four years. He had had several months of freedom from attacks.
The attacks of unconsciousness lasted from half a minute to several minutes.
The minor attacks lasted a few seconds, and he had had several minor spells
daily. Both types of attack occurred either when sitting or when standing.
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The blood pressure was 108/70. Both carotid sinuses were hypersensitive,
the right more so than the left. On April 21, 1937, a denervation of the
right carotid sinus with removal of the carotid body was performed. The
patient was completely relieved of his symptoms for 14 months. Then some
minor spells developed for a short time, but there were no attacks of uncon-
sciousness and he has had no spells recently. The patient was very grateful
for his complete relief of symptoms and stated that his relief for 14 months
was worth the operation, even though his former symptoms might return as
severely as previously. This was considered an excellent result.
CASE 7.-A man, aged 49 years, had had severe attacks of vertigo over
a period of 14 months. With his vertigo there were marked nausea, retching,
and vomiting. The attacks lasted from five to six hours and he had many
minor spells lasting only a few seconds. He had fallen on five occasions, but
had never completely lost consciousness. On examination both sinuses were
found to be hypersensitive and the blood pressure was 130/90. A marked
anxiety state had developed. A denervation of the left carotid sinus was done
on May 13, 1937. A year and five months later there was rather marked
symptomatic improvement with only one severe attack of vertigo in that time,
although he was slightly dizzy at times. Fortunately the patient is very happy
over the results and considers the operation well worth while. It is sometimes
difficult to evaluate the effects of a surgical operation, especially so if a dener-
vation is done. We have called this case a good, rather than an excellent,
result because there has been some dizziness and one major attack in over
a year.
The question of bilateral denervation of the carotid sinus has
been raised in these cases. The following is the only case in our
series in which this has been done and in this case the operation was
a complete failure. There were no ill effects from the bilateral
operations, but to our great disappointment there was no effect on
the frequency or severity of the attacks. It was interesting to note
that the sinuses were less sensitive after the operations. We are
certain this was a typical case.
CASE 8.-A man, aged 48 years, had had syncopal attacks for five years.
During the previous year the attacks occurred more frequently and at times he
would have several attacks in one day. The spells were precipitated by turn-
ing the head quickly and looking upward, and they lasted from ten seconds
to four minutes. Benzedrine was administered to the patient for several
months with no improvement. His blood pressure was 120/86 and both
sinuses were found to be hypersensitive. The patient returned five months
after his first visit; he had had 76 spells in the intervening time. On May 16,
1937, the right sinus was denervated and during the first week after operation
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the patient had four spells. Then ten days passed without his having any
attacks, but he had a total of 11 attacks in the first month ofter operation with
the right side not hypersensitive, and the left side hypersensitive. On June
15, 1937, the left sinus was denervated. Seventeen months later the patient
states that his spells occur just as frequently and are just as severe as ever.
CASE 9.-A man, 38 years old, married, had had spells of complete and
partial loss of consciousness occurring over a period of nine years. He had lost
consciousness completely or partially for as long as three hours, and the spells
were preceded by a feeling of apprehension. It took several minutes for the
spell to develop. He had had many minor attacks. The blood pressure was.
110/80 and both carotid sinuses were hypersensitive, the right more than the
left. Denervation of the right carotid sinus with removal of the carotid body
was done on June 5, 1937. In the year following operation the patient had
two or three of his former spells.
CASE 10.-A man, aged 51 years, had had attacks of vertigo for 1I&
months, averaging about one per day and lasting from one to two minutes. He
had never fallen and there had been no complete loss of consciousness,
although he had spells of giddiness and weakness. The vertigo was definitely
associated with changes of posture. Slight tinnitus of the left ear prevailed,
but was not aggravated by dizzy spells. The patient also showed a marked
anxiety state. Bilateral hypersensitive carotid sinus reflexes were present.
The sensitivity appeared to be greater on the right than on the left. The
blood pressure measured 132/66. Denervation of the right sinus with
removal of the carotid body was done on June 23, 1937. Five months later
the patient was improved symptomatically and the results seemed to be fairly
good.
We have been inclined to call any result poor if the severity
of the attack had not been lessened even if there were an increase
in time between attacks.
CAsE 11.-A Jewish woman, aged 49 years, had had attacks of uncon-
sciousness for two years, lasting five to ten minutes as a rule. The spells
might occur every day for a week or several days might elapse without a spell.
On two occasions she had had rather severe convulsions. The patient was
markedly overweight with a blood pressure of 160/90. Examination revealed
that both carotid sinuses were hypersensitive, the right more than the left.
The patient was advised to reduce her weight 50 pounds, and phenobarbital,
grain >V4 (0.05 gm.) was administered. One year later she returned, having
reduced her weight from 185 to 150 pounds. When phenobarbital was
administered her attacks occurred about once a week, with duration and
severity about the same. She had had three rather severe spells one week prior
to her return. On September 13, 1938, the right carotid sinus was dener-
vated. Three weeks later the patient had one severe convulsion, the duration
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of which was 15 minutes. In regard to the outcome of this operation, suffi-
cient time has not elapsed to draw any conclusions, but the results so far are
poor.
CASE 12.-A Greek man, aged 53 years, had had attacks of vertigo and
syncope for 15 years. The attacks had become much worse during the past
six months, and one generalized convulsion had occurred. The patient would
also have several daily spells, which were quite similar to petit mal attacks. He
was unstable on walking and often he would stagger. His blood pressure was
128/80. Examination revealed both carotid sinuses to be hypersensitive, the
left being more sensitive than the right. On April 21, 1938, the left carotid
sinus was denervated. The patient was re-examined on May 4, 1938, and
again on October 26, 1938, at which times the patient was found to be symp-
tomatically relieved. No petit mal type of attack or weak spells had occurred
and he could walk perfectly well. The result here was an excellent one.
CASE 13.-A man, 57 years old, had had tinnitus for 15 years. He had
also suffered from severe attacks of vertigo with staggering, but had not
actually lost consciousness. It was found that turning of the head and change
of position of the body would greatly increase the vertigo, which was not con-
stant. The blood pressure was 120/60. Examination revealed very striking
bilateral hypersensitive carotid sinus reflexes, the right being more sensitive
than the left. Denervation of the right carotid sinus was performed on July
13, 1938, with no report from the patient following operation. However,
a physician who examined the patient six months after operation wrote to
inquire about the procedure and stated that the patient was free from attacks
and was very happy.
Comment
The treatment of hyperactive carotid sinus reflexes may roughly
be divided into three groups: 1. Where the symptoms are mild
and the attacks occur at infrequent intervals no treatment is required
other than reassurance. 2. Where the symptoms are moderately
severe and the attacks occur more frequently, the patient should
be instructed to avoid turning his head quickly, looking upward,
and stooping suddenly. He should avoid any constriction about
the neck. If the spells are quite severe and occur at intervals suffi-
ciently close to interfere with the patient's work or activity, then
medication is indicated. There have been many drugs used for
this malady. The drugs most commonly recommended are pheno-
barbital, ephedrine, epinephrine, benzedrine, atropine, and dilantin.
In our experience, drugs have not been particularly satisfactory.
But of the drugs used, phenobarbital has given the best results in
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our experience. 3. Where the attacks are severe and a thorough
medical course of treatment has been carried out without success,
we believe that in selected cases operation is indicated.
We believe the results obtained in these thirteen reported cases
justify the above opinion. While the results are not striking, they
are encouraging. In one instance, the patient's subsequent course
could not be followed. In the remaining twelve cases, the follow-
ing results were obtained: four excellent, one good, four fairly
good, and three poor or failures. We appreciate the fact that not
sufficient numbers have been operated on and not sufficient time has
elapsed to warrant definite conclusions. Because of the fact that
medical treatment is not particularly satisfactory and because of the
severity ofthe disease, in some instances totally disabling the patient,
we believe that in certain cases surgical intervention is indicated, the
operation as described not entailing a great surgical risk. We
believe that more cases should be operated on and the results studied
further, but, up to the present time, we believe the results obtained
justify the continuation of denervation of the carotid sinus in cer-
tain instances.
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